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ABSTRACT
Background: The monitoring of the underlying causes of death in people living with HIV/AIDS is 
important so that actions to reduce morbidity and mortality can be taken. Objective: To describe the 
temporal trends of underlying causes of death among people living with HIV/AIDS between 2000 
and 2007 in Brazil and to identify factors associated with it. Methods: The Mortality Information 
System data for deaths occurred in Brazil between 2000 and 2007 that contained reference to HIV/
AIDS in any of the death certifi cate fi elds was analyzed. Temporal trends of the underlying cause of 
death were studied. Differences in the underlying cause of death according to gender, age, region of 
residence, level of education, certifying offi cer, race and year of death were verifi ed. Results: Between 
2000 and 2007 the percentage of deaths not related to HIV/AIDS among people living with HIV/
AIDS increased from 2.5% to 7.0%. People with higher level of formal education, living in the South-
East region of Brazil and aged under 13 or over 60 years old were more likely to have their underlying 
cause of death reported as not related to HIV/AIDS. Conclusion: The results suggest the importance 
of implementing actions aimed at improving the quality of life of PLWHA, and which could include 
behavioral changes, such as smoking and alcoholism cessation, early screening to detect neoplasms 
and the monitoring of chronic conditions, such as diabetes. That is to say, the need exists to integrate 
the actions of HIV/AIDS programs with other public health programs.
Keywords: AIDS; causes of death; HIV.
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INTRODUCTION
As of June 2009, 544,846 AIDS cases had 
been identified in Brazil, with an average 
annual incidence of 35,000 cases over the 
last five years. The AIDS incidence rate can 
be seen to have stabilized at 19.0/100,000 
inhabitants.1
The offi cial statistics on AIDS mortality 
in Brazil are compiled based on the number 
of deaths registered on the Mortality Infor-
mation System (Sistema de Informações sobre 
Mortalidade – SIM) having AIDS as their un-
derlying cause of death (International Code of 
Diseases- ICD 10: B20 to B24). The underlying 
cause of death is selected based on what is re-
ported by the certifying doctor, in accordance 
to the rules established by the World Health 
Organization (WHO).2 
In order to put these rules into opera-
tion, the Primary Causes Selection System 
(Seletor de Causas Básicas - SCB-10) was 
adopted by the Ministry of Health to read 
the codes of the diagnoses contained on the 
International Form of Medical Certificate of 
Cause of Death, which is included in Part 
IV of the Brazilian Death Certificate, and to 
interpret and process the diagnoses in ac-
cordance with the provisions of the ICD-10 
mortality rules, automatically selecting the 
underlying cause of death and recording the 
data on the causes associated with death.3
Between 1980 and 2008, 217,091 AIDS 
deaths (ICD 10: B20 to B24) were reported 
in Brazil. In the 1980s, there was an expo-
nential increase in the number of deaths 
(one death in 1980 increasing to 3,274 in 
1989). In the 1990s, the maximum number 
of deaths was reached (15,156 deaths in 
1995, half of which occurred in the State of 
São Paulo) and has now stabilized at around 
11,000 deaths a year.1
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The universal and free access to highly active antiret-
roviral therapy (HAART) in Brazil since 1996 caused a 
notable impact on morbidity and mortality. The AIDS 
mortality coefficient varied from 9.6/100,000 inhabit-
ants in 1996 to 6.0 in 2006, remaining stable at this level 
in the country as a whole.1 
Universal access to HAART has also led to increased 
survival time among adults and children with AIDS. 
The probability of being alive 60 months after diagnosis 
was 58.3% in children diagnosed in 1995 and 1996,4 ris-
ing to 86.3% in children diagnosed between 1999 and 
2002.5 Average survival time in adults increased from 58 
months in patients diagnosed in 19966 to more than 108 
months in those diagnosed between 1998 and 1999.7
Within this new context, it has become necessary to 
understand (I) the underlying causes of death among 
people living with HIV and AIDS (PLWHA), (II) the 
changes in these causes over time, and (III) the factors 
associated with the underlying causes of death in order 
to implement policies to reduce morbidity and mortal-
ity among PLWHA.
METHODS
This is a cross-sectional study using secondary informa-
tion from the Brazilian Mortality Information System 
(SIM).
Since 1999 the Ministry of Health has made available, 
through SIM, data on causes of death (underlying and 
associated) registered on death certificates, thus enabling 
the selection of deaths having codes related to HIV/AIDS 
in any of the death certificate fields.
The year 1999 was not included in the analysis due to 
the large amount of unknown or missing information, as 
well as different variable categorization in relation to the 
following years. Therefore, the analysis focuses on data 
registered in SIM between 2000 and 2007, in which HIV/
AIDS were mentioned as the underlying or associated 
cause of death (Table 1). The term “PLWHA deaths” are 
used in this paper to refer to such deaths. 
The underlying causes were categorized as HIV/AIDS 
(ICD 10 codes in Table 1) and non-HIV/AIDS (other ICD 
10 codes). The following variables were analyzed: gender 
(female and male), age group (< 12; 13 to 24; 25 to 39; 40 
to 50; and 60 years or more), the certifying doctor, that is 
to say, the doctor who signs the DC (doctor responsible 
for the patient; other doctors; and Forensic Medicine In-
stitutes or Death Verification Services), race (white and 
non-white), level of formal education (illiterate; incom-
plete basic education; complete basic education and in-
complete or complete secondary education; incomplete 
or complete higher education; and unanswered), region 
of residence (North, North-East, South-East, South and 
Midwest regions) and year of death (2000 to 2007). 
The temporal trends of the underlying cause of death 
among PLWHA were analyzed and the chi-square test 
and odds ratios were calculated to verify whether there 
were differences in the selection of the underlying cause 
of death according to gender, age group, region of resi-
dence, level of education, race and year of death. A logis-
tic regression model was adjusted for the 2006 and 2007 
data in order to verify the association and measure the
 effects of these variables on the selection of the underly-
ing cause of death. 
The database used in this study is not nominal and 
does not contain any form of identification of the sub-
jects studied. Brazilian mortality data is available free of 
charge on the following website http://tabnet.datasus.
gov.br/tabdata/sim/dados/cid10_indice.htm.
The statistical analysis of the data was performed us-
ing SPSS software.8
Table 1. HIV/AIDS infection codes as per the Interna-
tional Classification of Diseases – 10th Revision (ICD 10)*
Code Definition
B20 Human immunodeficiency virus [HIV] disease,  
 resulting in infectious and parasitic diseases
B21 Human immunodeficiency virus [HIV] disease,  
 resulting in malignant neoplasms
B22 Human immunodeficiency virus [HIV] disease  
 resulting in other specified diseases
B23 Human immunodeficiency virus [HIV] disease  
 resulting in other conditions 
B24 Unspecified human immunodeficiency virus  
 [HIV] disease 
F02.4  Dementia in human immunodeficiency virus  
 [HIV] disease
R75  Laboratory evidence of human immunodefi- 
 ciency virus [HIV] disease
Z11.4  Special screening examination for human 
 immunodeficiency virus [HIV] 
Z20.6  Contact with and exposure to human 
 immunodeficiency virus [HIV] 
Z21  Asymptomatic human immunodeficiency  
 virus [HIV] infection status
Z71.7  Human immunodeficiency virus [HIV] 
 counselling
Sources: ICD-10 International Statistical Classification of Dis-
eases and Related Health Problems Tenth Revision, Version 
for 2008, Volume I. 
* Brasil. Ministério da Saúde. Secretaria de Vigilância em 
Saúde. Programa Nacional de DST e AIDS. Critérios de defin-
ição de casos de AIDS em adultos e crianças./ Ministério da 
Saúde, Secretaria de Vigilância em Saúde, Programa Nacional 
de DST e Aids. Brasília: Ministério da Saúde, 2005.
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- Digestive system diseases, of which 42.0% were alcoholic 
liver disease.
- Endocrine, nutritional and metabolic diseases, of which 
76.0% were diabetes mellitus.
- External causes of morbidity and mortality.
It is important to note that between 2000 and 2005 acute 
viral hepatitis accounted for less than 1.0% of non-HIV/AIDS 
deaths, whereas in 2006 and 2007 the frequency of these diseases 
increased to 8.1% and 8.8%. 
There is a difference in the profi le of PLWHA deaths between 
the periods of 2000-2005 and 2006-2007, since (I) the number 
of non-HIV/AIDS deaths in 2006 is more than double that of 
2005, (II) it is only in 2006 and 2007 that viral hepatitis appears 
among the primary causes of these deaths, and (III) the proce-
dure used to select the underlying cause of death in 2006 and 
2007 is different from the procedure applied in the other years. 
As such, a logistic regression model was adjusted only in relation 
to deaths occurred in 2006 and 2007 to measure the effect of the 
independent variables on the selection of the underlying cause 
of death in PLWHA. 
Univariate analysis showed that the region of residence, race, 
age group, level of education and certifying doctor are associated 
with the underlying cause of death in PLWHA. Therefore, these 
variables were included in the initial logistic regression model.
The region of residence, age group, certifying doctor and 
race maintained signifi cant association with the selection of 
the underlying cause following the adjustment of the logistic 
regression model (Table 4). 
Table 2. PLWHA death distribution by year of death 
and underlying cause of death. Brazil, 2000 to 2007
Year of   Underlying cause Total
death HIV/AIDS Other 
 n % n % 
2000 10,722 97.5 270 2.5 10,992
2001 10,946 97.4 290 2.6 11,236
2002 11,053 97.1 330 2.9 11,383
2003 11,263 97.1 341 2.9 11,604
2004 11,017 96.8 368 3.2 11,385
2005 11,097 97.0 347 3.0 11,444
2006 11,046 93.2 800 6.8 11,846
2007 11,371 93.0 850 7.0 12,221
Total 88,515 96.1 3596 3.9 92,111
Table 3. Principal non-HIV/AIDS related underlying 
causes of death in PLWHA. Brazil, 2000 to 2007
Underlying causes of death Frequency
 n %
Malignant primary neoplasms 804 22.4
in specific locations
Circulatory system diseases 592 16.5
Digestive system diseases 575 16.0
Endocrine, nutritional and metabolic diseases 266 7.4
External causes of morbidity and mortality 240 6.7
Respiratory diseases 220 6.1
Viral hepatitis 159 4.4
RESULTS
In Brazil, between 2000 and 2007, there were 92,111 deaths 
among PLWHA (whose death certifi cates mention HIV/
AIDS in one or more fi elds), representing an annual average 
of 11,500 PLWHA deaths.
The majority of PLWHA deaths occurred in a hospital 
(92.8%), in men (67.8%), bachelors (61.0%), aged 30 to 49 
years old (65.0%), white (52.1%) and resided in the South-
East Region (56.7%). The underlying cause was HIV/AIDS 
in 96.1% of deaths and the doctor caring for the patient 
signed the death certifi cate in 38.7% of the cases.
With effect from the year 2000, an increase in non-HIV/
AIDS deaths can be seen, varying from 270 deaths (2.5%) 
in 2000, to 850 deaths (7.0%) in 2007. It is noteworthy that 
between 2005 and 2006 this number more than doubled 
(Table 2). The fi ve principal non-HIV/AIDS underlying 
causes of deaths in PLWHA are (Table 3):
- Malignant primary neoplasms in specifi c locations (22.4%), 
57.0% of which relate to digestive and respiratory organs.
- Circulatory system diseases (16.5%).
Table 4. Final multivariate analysis model, p value, 
OR and confidence interval. Brazil, 2006 and 2007
Variables Categories p value OR CI 95%
 Lower Upper 
 limit limit
 North  1.00  
Region of North-East 0.932 1.02 0.71 1.46
residence South-East 0.001 1.71 1.25 2.33
 Midwest 0.371 0.82 0.54 1.26
 South 0.059 1.38 0.99 1.93
  ≥ 60 years 1.00   
Age ≤ 12 0.155 0.74 0.48 1.12
group 13 to 24 < 0.001 0.26 0.18 0.40
 25 to 39 < 0.001 0.33 0.27 0.41
 40 to 59 < 0.001 0.58 0.48 0.71
Certifying Doctor in charge 1.00   
officer Other doctor 0.152 0.91 0.81 1.03
 FMI/DVS < 0.001 1.88 1.52 2.33
Race White  1.00  
 Non-white 0.013 0.85 0.75 0.97
Constant  < 0.001 0.12 
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Deaths in the South-East region can be seen to dif-
fer significantly from those in the other regions, with 
higher probability of the selection of non-HIV/AIDS 
underlying causes.
Individuals aged under 13 years old did not present a sig-
nifi cant difference in relation to the selection of the underly-
ing cause when compared to those aged 60 and above. In all 
the other age groups, however, there is a greater probability 
of non-HIV/AIDS underlying causes of death.
Death certifi cates issued by Forensic Medicine Institute 
(FMI) or Death Verifi cation Services (DVS) were 90% more 
likely to state non-HIV/AIDS underlying causes than those 
issued by the doctor in charge of the patient.
Deaths in non-white individuals are more likely to 
have HIV/AIDS as their underlying cause than those in 
white individuals.
DISCUSSION
The data shows that the proportion of non-HIV/AIDS 
deaths in PLWHA is increasing. Other authors have 
also identified similar trends. Krentz et al. studied 560 
deaths of PLWHA, who lived in Southern Alberta, Can-
ada, between 1984 and 2003 and found an increase in 
the proportion of deaths not related to HIV/AIDS from 
7% in 1997 to 32% after 1997.9 In a prospective study 
performed on a cohort of patients attending the Johns 
Hopkins AIDS Center, Lau et al. found an increased 
mortality rate in PLWHA owing to causes not related 
to HIV/AIDS from 10.7 deaths/1,000 people per an-
num in 1997 to 22.7 in 2003.10 In a population-based 
cohort in New York, USA, Sackoff et al. noted that 
the percentage of PLWHA deaths not related to HIV/
AIDS increased from 19.8% in 1999 to 26.3% in 2004.11 
A retrospective study of 1,224 deaths of United States 
Department of Defense beneficiaries found that the 
proportion of PLWHA deaths attributed to causes not 
related to HIV/AIDS increased significantly during the 
period studied: 9% up to 1996, 28% from 1997 to 1999 
and 32% from 2000 to 2003.12 
In Brazil, Pacheco et al. analyzed death certifi cates data 
for all deaths occurred between 1999 and 2004. The au-
thors compared death certifi cates making any mention of 
HIV/AIDS (HIV group) with the other death certifi cates 
(non-HIV group). The results showed an increase of causes 
not related to HIV/AIDS from 16.3% in 1999 to 24.1% in 
2004.13 The selection of the HIV group was similar to our 
study, but the defi nition of causes related to HIV/AIDS was 
different and that explains the difference in the magnitude 
of the frequency of non-HIV/AIDS related deaths between 
the two studies.
Analogically, other studies have found a decrease in the 
proportion of PLWHA deaths that had HIV/AIDS as the un-
derlying cause.14-18
In our study, the principal non-HIV/AIDS underlying 
causes are neoplasms, circulatory system diseases, diseases 
of the digestive system (alcoholic liver disease being the 
most prevalent) and diabetes mellitus. This result is similar 
to that found by several authors.10,12-19,21 Other commonly 
found causes in the literature were infections,15,16,19,20 respi-
ratory diseases12,17 and external causes.10,20 It is important to 
highlight that external causes accounted for 8.0% of non-
HIV/AIDS deaths in this study, being the fi fth most frequent 
underlying cause of death.
The presence of diabetes mellitus on the list may be due 
to the association between HAART use and diabetes mel-
litus incidence in HIV-infected patients, principally among 
those taking protease inhibitors.20-23 Alcoholic liver disease 
may be due to the fact that people with exaggerated alcohol 
consumption are more likely to engage in HIV infection risk 
behaviors such as, for example, injecting drug users sharing 
syringes,24 risky sexual behavior, such as multiple partners, 
unprotected sex, sex with high risk partners and sex in ex-
change for money.25-28
Between 2005 and 2006 the number of PLWHA deaths 
with underlying causes not related to HIV/AIDS increased 
from 3.0% to 7.0%. This increment was higher than expect-
ed and may represent the effect of the new algorithm for 
selecting underlying causes of death applied to the 2006 and 
2007 data. This algorithm may also have been responsible 
for the appearance of acute viral hepatitis for the fi rst time 
on the list of non-HIV/AIDS underlying causes. This under-
lying cause of death selection mechanism was developed to 
replace the former one which, when selecting the underlying 
cause of death, transformed ICD-10 references into ICD-9 
ones and, after selection, modifi ed the underlying cause of 
death code back to ICD-10. Transformation to ICD-9 is no 
longer necessary. As the years 2006 and 2007 presented a 
considerably different profi le when compared to the other 
years studied, we suggest that the new underlying cause se-
lection mechanism be applied to the 1999 to 2005 data, when 
ICD-10 was already in force and the Ministry of Health al-
ready made the references to causes of death available.
The multivariate analysis showed that older white peo-
ple, with higher levels of education and resident in the 
South-East region tend to have non-HIV/AIDS causes as the 
underlying cause of death. This data suggests inequality in 
health care and in access to antiretroviral medication, since 
the probability of a patient who has never taken medication 
dying of AIDS is greater than that of a patient being treated 
with HAART.10 Some authors have also reported that older 
white people with a more recent diagnosis are more likely to 
die of non-HIV/AIDS related causes.12,21 Advanced age is as-
sociated with deaths caused by neoplasms and liver diseases 
in PLWHA,20,29 whereas those who died from HIV/AIDS 
related causes were younger, had lower CD4 counts, higher 
viral loads and low socioeconomic conditions.16,21
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The results suggest the importance of implementing ac-
tions aimed at improving the quality of life of PLWHA, and 
which could include behavior changes, such as smoking and 
alcoholism cessation, early screening to detect neoplasms 
and the monitoring of chronic conditions, such as diabetes. 
That is to say, the need exists to integrate the actions of HIV/
AIDS programs with other public health programs.
This study has some limitations, fi rstly, with regard to the 
coverage and the quality of the Mortality Information System 
data, which are unequally distributed throughout the country. 
Secondly, as analysis was only performed on the data contained 
on the Death Certifi cates, important information about pos-
sible confusing factors could not be taken into consideration, 
such as HAART use, CD4 counts, behavioral factors such as 
smoking and alcoholism and the interval of time since HIV 
infection was diagnosed. Finally, the change in the underlying 
cause coding system in 2006 limited the temporal analysis of 
the underlying causes of death in PLWHA and, for this reason, 
we suggest that the new underlying cause of death coding sys-
tem be applied retrospectively with effect from 1999.
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